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(54) Device and method of detennlnlng quality of radio communication in a mobile 
communication system 



(57) The device executes quality degradation deter- 
mining operation only when the received cell l& NG-cdi. 
The device calculates the number of OK-cells while at 
least two NQ<eUa are received by dividing each dura- 
tion time of the two NQ-cella by cell receiving cyde. and 



by aumming up the results of the division. Then the 
device deter rrrines that the quality degradation of radio 
netwak occurs if the number ol OK-eells la less than a 
predetermined threshoM value. 



LI 



410 



4^0 



ODNrWUMlMr 



MOfliffironraiiis 



HtOMATBTBtfME 



40D BtfgB D CTO M WfflMma PBflCe 



430 



WTGH 



CM 
5) 



Fl(3.2 



BEST AVAILABLE COPY 



Pnnied by X»fa (U)0 Bualn«B8 
2.16.7/9L6 



'd 5I2rON 



BOlddO INBlVd ViJVMVSVaO 



1 



iEP0 991 211 A2 



2 



Dsscrlptlon 

BACKGROUND QFTHE INVENITIQM 

field Of the Invention 5 

[0001 1 The invention relates to a mobile communica- 
tion system which employe CDMA (Code Oividon Multi- 
ple Acceea) and in particular, to dMce and method of 
determining whether or not quality deoradatlon of radio 
networK occurs. 

DQgyiption p Tthg Rglft ttf Ar t 

[0002] In the past, there is a method which is ueed In 
a radio base station and which determines whether or 
not quality degradation of radio network occurs by using 
information which includes status 'OK" or 'No Qood 
(NO)' each of which represents a result of CRC (Cyclic 
Redundancy Ched^ of data (nnessages). such as cells, 
given from the radio base station. 
[0003] In such a method. CRC operations are earned 
out over a certain width of window to obtain results. In 
addition, the number of data (cells) which determined 
as "NO" in the CRC operations is delected, and the 
number Is compared with a predetermined threshold 
value. Hereinafter, the cells determined as *'NG" in the 
CRC operations are referred to as "NQ-cells*. and on 
the contrary, the cells determined as 'OIC in the CRC 
operations are referred to as "OK-ceils". 
[0004] When the number of NG^ceHs is greater than or 
equal to the threshold value, it is determined that quality 
degradation of radio network occurs. Otherwise, it is 
determined that quality degradation does not occurs. 
[0005] That is, In the method, the number of NO-cells 
IS oounted among a certain number of cells, and when 
the resulting number Is greater than or equal to the pre- 
determined value, it is determined that the quality deg- 
radation occurs. 

[0O06| There Is also a previous radio network quality 
monitoring device which employs the m^hod. The 
device simply stores a receptk>n hietory of the OK-cells 
and the NQ-cells based on a window wkfth, and deter- 
mines quality degradation of radio network by using the 
stored reception history. 

[0007] In ^6 ease, however, the device must prepare 
an amount of memory which can store aD of the recep- 
tion Nsiory of calls in the ma^mum window wklth. Fur- 
thermore, the device is inefficient from points of view of 
scale of drcuit and performance, since the device, in 
every time the device receives the data (cell) , counts the 
number of NQ-cells and determines whether or not the 
number exceeds the threshold value. 
[0008] There may be another previous radio netwod< 
quality monitoring de^nce which individually includes 
OK-cells receMng counter and N3-cells receiving 
counter ior each line and which determines the quality 
degradation of radio network from a value of the NQ- 



cells counted by the receiving counter at the point when 
an NQ-cell Is received. The device, however, Is also 
inefficient since operation of one of the receiving 
counters Is required whena/er a cell is received at any 
fane. 

SLWWMABY OF THE INVENTION: 

[0009] Therefore, It Is an obj ect of the invention to pro- 
vide a device and a method of determining quality deg- 
radation of nulio network which can reduce prDcessing 
load for the determination by decreasvig the frequency 
of the processing for the determination. 
[001 0] Accordir>g to a first aspect of the invention, 
there ia proved a method of detemiining quality degra- 
dation of a radio network based on results of detectirig 
an error detection each of massages received through 
the network The results includes a first state represent- 
ing detection of an error from each message and a sec- 
ond etate ropreeeming no detection of any error from 
each mesaage. The method comprisee the steps or 
storing a first threshold value, estimating the number off 
the messages of the second state while the number of 
the first threshold value of the messages of the first 
state are recehredi and determining that quality degra- 
dation of the radio network occurs when the messages 
of the second state is lees in nurnk>er tiian aaecofKf pre- 
determined threshold value. 

[0011] Aooording to a second aspect of the invention, 
there is provided a device of determining quality degra> 
dation of the radio network based on resufts of error 
detectk>n from each of messages received through the 
network. The results includes a first state representing 
detection of an error from each message arKi a second 
state representing no detectk>n of any error from each 
messaga And the device comprisea a detector which 
informs of only existences of the messages of the first 
state wNch are delected t»y the error detection, a ator- 
age d^nce which stores a first threshold value and a 
second threshold value, an estimating cirorit which esti- 
mates the number of ^e messages of tf^e second state 
received while the ruimber of the first threshold value of 
messages of the first state are recalvad, and a deter- 
rrunlng circuit which determines tftat quality degradation 
of tiie radio network oocure when the number of the 
messages of the second state is less than the second 
tiveshold value. 

[0012] According to a tNrd aspect of the invention, 
there is provkied a corhputer readable medium vrhich 
stores a pro-am operak^le for determlnlr\g quality deg- 
radation of the radio network based on results of detect- 
ing an error from each of messages received through 
^e network. The results includes a first state repreeerrt- 
ihg detection of an error from each message and a sec- 
ond state representing no detecting no deteakKl of any 
error from each me&sage. And the program comprises 
the steps of storing a first threshold value, estimating 
the number of the messages of the second state 
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received whil« the number of the first threshold value of 
the messages of the first state are received, and deter- 
mining that quality degradation of the radio network 
occurs when the number of the messages of the eecond 
state 16 less than a second predeterminad threshold s 
value. 

BRIEF DESCRIPTION OF THE ORAWirUGS: 
[0013] 

Fig. 1 fi^mamatically shows a block diagram of the 
previous upstream combining device; 
Rg. 2 shows a block diagram of a base station con- 
trolling device AOO according to an embodiment of 
the invention; 

Fig. 3 Gchenr^ticany shows a block diagram of an 
upstream combining device 500 shown in Fig, 2; 
Fig. 4 shows a layout of a detarmnnation table 200; 
Rg. 5 shows a flowchart representing operations of 
determining quality degradation of itKfio network of 
the Invention: 

Fig. 6A shows am ex&mpte of timing chart of receiv- 
ing cells; 

Figs. 6B-6Q Show ecamples of contents of the 
determination table 200 at the timings shown in Rg. 
6A. 

DESCRIPTION OF THE PREFERRED EMBQDIN4EIMT: 

[001 4] At first, the previous device of monitoring qual- 
ity of radio network is described with reference to Rg. 1 . 
Rg. 1 shows a configuration of a previous upstream 
corrijining device 600. The upstream combining device 
600 is located \r\ a base station controlling device and 
monitors the quality degradatfon of radio network. 
[0(M5] The device 600 includes an i4)stream frame 
receiving unit 610, a combining unit 620, a controlling 
unit 630, and an upstream frame sending unit 640, The 
controlling unit 630 further includes a degradation 
determining unit 631, a setting value storing unit 632. a 
timer unit 633. and a reception history storing unit 634. 
[001 6] The combining unit 620 Informs the degrada- 
tion determining unit 631 of a result of ORG operatk>n 
whenever a ceD is received. The timer unit 633 clocks 
the cunrent time .when the cell is received, and informs 
the degradation detemvning unit 631 of the Cerent 
time. Thereafter, the degradation determining unit 631 
stores the result of the CRC operation end the cun^ 
lime into the reception history storing unit 634. Then, 
the degradation determining unit 831 monitors quality of 
the radio network based on a degradation threshold 
value stored in the setting value storing unit 632 and the 
reception history stored in the receplton history storing 
unit 634. Specifically, the degradation determining unit 
631 refers to a predetenmined number of recent results 
of CRC operations, calculates the mtio of NG-cells, and 
compares the ratio with the degradation threshold value 



to deternnines that quality of the radio network is 
degraded when the ratio axoeeds tho degradation 
threshold value. 

[00171 Nasd. description is made about a device for 
monitoring quality of radio network of an embodiment of 
the inventk>n. The device according to the invention eite- 
cutes determination operation only when NQ^calls are 
received. They do nothing whan OK-cell is reached. 
Thereby, the device may work nrx>re eHldently. 
[0018] The device combines receiving data (cells) 
which are sent from one of radio base stationa. When 
the received ceH is NQ«oell, the device stores the 
received time (or detected time) of the received NGhcell, 
calculates ^e difference between the received time and 
previously stored received time of preceding NJQ-cell, 
and detenmines a duration time between the receptions 
(or detecDons) of the NQ-celte. Then the device esti- 
mates the number of consecutive receptions of the OK- 
cells by divkfing the duration time by a cell receiving 
cycle, and stores the nunnber Into a detemnlnation talate. 
Next, the darice executes quality degradation determin- 
ing operation whenever the NQ-celi is received, after a 
predetermined number of NQ-cells are received* that is 
, when the number of received NG-cells exceeds a 
determination threshold value. 
[0019] In the quality degradation determining opera* 
tion, the nunnber of OK-cells received during raception 
of a certain number of NQ-cells is calculated by using 
the determtnafkm table and the number of OK-cells is 
co m p ar ed with the predetermined degradation thresh- 
okl value. 

10020] The certain nurrdDor for the NG-celle is defined 
by the determination threshold value. From the result of 
the comparison, quality degradation of the radk> net- 
work is detarmtned. 

[0021 ] Ref errirH) to Rg^, descriptkm is made about a 
base statk)n controUing device which may employ a 
combining devloe of an embodiment of flie invention. 
[0022] The base staSon controlling device 400 is con- 
nected to radk> base stations 410 and 420. and to a 
nK)bile communication switch 430. The base station 
controUing device 400 also includes the k>ilowing ele- 
ments. 

[0023] A highway Interface 402 connects between the 
base station controlling device 400 and the radto base 
6tatk)ns 41 0 and 420. A highway switching unit 402 exe- 
cutes switching operatbn or connecting operation 
among elenr>ents in the base station controlling device 
400. A switching controlling unit 403 controls the high- 
way switching unit 402. An upstream combining device 
SOO has function which can combine received upstream 
signals and function which can determine quality degra- 
dation of radio network. A CODEC 404 carries out cod- 
ingAdecoding of voice signals. A highway interface 405 
connects beiwyeen the base station controlling device 
400 and the mobile communication switch 430. 
[0024] Next, the upstream combining devloe 500 Is 
descrbed in more detail with reference to Fig. 3. 
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[0025] Ttie upstream combtrung dev/t'ce 500 receivas 
upetream Irames from tho radio base stations 41 o and 
420. combines ceils, and sends the celte to the next 
device, such as the CX>DEC 404. Tha upstream com- 
bining dev/ice 500 includes the tollowing elemerus. 
[0026] An upstream raceivino unit 510 receives cells 
from the radio base station 410 and 420 and sends the 
cells to a combining unrt 520. 

[0027] The combining unit 620 (s auppiied with a 
sequence of rec»Ving cells from the radio base stations 
41 0 and 420 o^^er a plunatrty of radio frames and selects 
the best quality of cell among receiving cells, vvhich are 
received in the same radio frame period* 
[0026] Also, the combining unit 520 determines 
whether radio CRC information of the selected call is 
"OK" or "NQ". and informs a controlling unit 530 that 
NQ-cell is received when the radio CRC information is 
'NOT. 

[0023] In the previous combining unit 620 shown In 
Fig. 1 , regardless of the comenia of the radio CRC infor- 
mation, the controlling unit 630 always receives the 
information. On the contrary, the comlaining unit 520 of 
the embodiment of the invention informs the controlling 
unit 530 of the information only when the information 
represents NQ (hereinafter, referred to as NG informa- 
tion). Furthermore, the combining unit 520 has time 
information synchronizing with the radio frame, and 
informs the controlling unit 530 of a lime of combinvig 
(or detecting) the NQ-ceO when the combira'ng unit 520 
informs of the NO Information, h is not required that the 
time information is standard time, since the time Infor« 
mation is used to determine ih© time difference between 
a time when tha current NG-cell is combined/detected 
and a time when the prcMrious NG-call is com- 
bined/detected. 

[0030] The controlling unit 530 includes a degradation 
determining unit 531. a time storing unit 532. a settbig 
value storing unK 533 and a determination table atorino 
unH 534. The degradation determining unit 531 exe- 
cutes determination operation of quafity degradation of 
radio n^work as described later. The time storing unit 
532 stores the time information which is received from 
the conrtblning unit 520 along with tha KO Information. 
The setting value storing unrt 533 stores a predeter- 
mined ceil receiving cycle, the determination threshold 
value, and the degradation threshold value. The deter- 
mination table storing unit 534 stores the determination 
fable 200. 

[0031 ] The upstream frame sending unit 540 sends a 
next device a received ceO wfiich is combined In the 
combining unit 520. 

[0032] Mexi, description is made about a layout of the 
determination table 200 with reference to Rg. 4. The 
determination table 200 indudes a table pointer field 
201. a datenmination OK number field 202, and a plural- 
ity of OK number fields 203. TTie table pointer field 201 
stores a nunnber representing an entry of one of the OK 
number fields 203 in which an estimated OK nurri^er is 



recently stored- The determination OK number field 202 
stores the number of OK-cells which is a sum of the 
numbers of OK-celle stored in a certain number 
(described later) of the OK number fields. Each of the 

5 OK number fields 203 stores a value which is obtained 
by dividing a duration time between a detection time of 
on NQ-eell and a detection time of the next NQ-cell in 
the cell receiving cyda That is. the value stands for the 
number of OK-cells between the two consecutive NG- 

ro cells. In this e)eample, the determination table 200 
includes 128 entries of tiie OK number fields [1], [2]. [3], 
...[12QL 

[0033] Next, description ts made about the determine 

Ing operation or quality degradation of radio network by 
15 the combining unit 520 and the controlUng irit 530 with 
reference to Rg. 5- 

[0034] The combining unit 520 shown in Rg, 3 rnfonms 
the degradation determining unit 531 of the NG Informa- 
tion, and time irtCormatlon which tnckides NG-cell 

so detected time when it ia determined that a received call 
is the NG<60 (steps A1 and A2). 
[0035] When tiie degradation determining unit 531 
receives the NG infornrntion and the time information, 
the unit 531 determines whether or not the numt>er of 

25 NG^ells which has been detected unto now exceeds 
the det^minatioo threshold value by referring to the 
table pointer 201 stored in the determination table 200 
and the deternnination threshold value stored in the set- 
ting value storing unit 533 (step A3}, 

90 [0036] tn tiie case where the first NQ-eell is received 
(step A4), the degradation determining unit 531 
receives the time information from the combirting unit 
520 and stores the time information into the time storing 
unit 532 (step A5). 

35 [0037] Thereafter, when the second NG-cell is 
received, the degradation determining unit 531 repeats 
the following operations (1) to (3) fbr each NO-call 
reception while the mumo^r of the received Nt^ells is 
leas than tha determination threshold vaJue^ to store the 

40 number of the OK-cells between the previous NQ-cell 
and the current NG-cell into the corresponding OK 
number field in the determination tatke 200 and to store 
the tinne information which is received along with the 
current NG<eII Into the time storing urit 532. 

4S [0038] The operation (1) is for calciiating a duration 
time firom the time difference between the time when the 
current NG-cell is received from the combining unit 520 
and the time which ia stored in the time storing unit 532 
and which is related to the reception of the previous NG- 

60 cell (step A6}. 

[0O39] The operation (2) is tor cfivlding the duration 
time by the cell receiving cycle to estimate tiie number 
of OK-cells which are received between the previous 
NO-cell and the current NG-cell (step AT). 

fiff [0040] Ihe operation (3) ia for storing the nunnber of 
the OK-cells which is calculated in the above step (2) 
into the corresponding OK number field 203 In the 
determination table 200 (step A8). For exampto. when 
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the second NG-cell is received, the number of The OK- 
cell6 is stored Irtto an OK number [2] and when the third 
NG-cell is recsvBd. the number of the OK-ceHs is stored 
into an OK number [3]. 

[0041] Then, when the degracfaiion determining unit s 
53 1 feceive& the same nijnt)er of NQ-cells ae the deter- 
mination threshold value, the unit 531 executes the 
aame operations aa the above operations (1) to (3) 
(etepe A9 to A1 1) and eums up the numbers in the cor- 
responding OK number fields 209 in the determination io 
table 200 to obtain the d^ennination OK number (atep 
A12). For example, when the determination threshold 
value le set to four and the fourth NQ-cell la racehred, 
the unit 531 sums up the numbers from the OK number 
[2] to the OK number [4]. 75 
[0042] In other words, numbem an plural entrias of OK 
number fields 203 are successively summed up from a 
previous entry of the OK number fields 203 to the cur- 
rent entry of the OK number fields 203. The previous 
entry Is given by decreasuig the determination thresh- 20 
old nine by two. The ounrent entry ie the entry to which 
the number of 0K<ell8 is stored in response to recep- 
tion of the currerrtiy received NG-cell. 
[00il3] Next, the unit 531 compares the obtained 
determination OK nun*er with the predetermined deg- ss 
radation threshold value (step A13). If the determination 
OK nurrt^er is less than or equal to the degradation 
threshold value, the unit 531 determines that quality 
degradation of ratfio network occurs (step A14). In this 
case, the unit 531 transmits the oombinrng unit 500 of 90 
the quality degradation outside of the unit 531, and in 
response to the information, the base station comnolling 
device 400 may direct each mobile station to provide a 
greater amount of electnc power or to change its 
selected base statior^ (step AlQ. 55 
[0044] Thereafter, the unK 531 updaiea the time stor- 
ing unit with the time information which is appended to 
the currently received NO Information (step AS). 
[0045] Now, description la made about operations 
related to the determination table 200 with reference to 40 
Fig. 6. When the NG^ell is received, the determination 
t^e 200 is updated through the following steps: 

(1) a value in the table pointer field 201 Is Incre- 
mented by 1 : 45 

(2) the number of OK-cells between the NQ<ells is 
stored into an entry of the OK number field 203. 
Herein, the entry is shown by the value of the table 
pointer field 201; and 

(3) the determination OK number is calculated as so 
desaibed later and the resulting value is stored in 
the determination OK number field 202. 

(004S] Herein, it is assumed that the degradation 
threshold value is set to 10,000 and the determination ss 
threshold value is set to four. 

[0047] Rg. 6A shows reception tinvng of the NO-celts. 
An NQ-cell is received at each of the time points [a] to 



[e] shown in Rg. 6A. In Rg. 6 A. Values shown between 
two time points stands for estimated numbers of OK- 
cells received between the two time points. 
I004S] Referring to Rg. 6B, tie determination takAs 
200 is sh<>wn when no NG-cell is received yet, 
[0043] Rg. 6c shows the determination table 200 at 
the time point [a], that is. when the first NlO-ceil is 
received* In this case, only a value in the table pointer 
201 , which Is set to zero as InRlal value. Is Incremented 
by one (asa result = one). 

[0050] Fig. 6D Shows the determination table 200 at 
the time point [b], that is, when the second NO<ell is 
received, in this case, avaiue in the table pointer20l is 
incremented by one (as a result, s two) and the OK 
number [2] is set to 5»ooo. 

[0051] Fig. 6E shows the determination (able 200 at 
the time poim [c], that is, when ths third NG<en is 
received, in this case, a value in the table pointer 201 is 
incremented by one (as a result, - three) and the OK 
number |3] la set to 7.000. 

[00521 Rg. SF Shows the deternunation table 200 at 
the time point [cQ. that is. when the forth N(^<eU is 
received. In this case, a value in the table pointer 201 is 
Incremented by one (as a result = fbur) and the OK 
number [4] is set to 2,000. Further, since the number of 
receive NG<ells (= four) is equal to the detenmirmtion 
threshold value (a four), the deternnination OK number 
la obtained by adding the OK number |2], [3]. and [4|. As 
a result the determination OK number is set to 14,CI00 
and is greater than the degradation threshold value (- 
10.000), therefore, It is determined that the quality deg- 
radation does not occur, 

[0053] Rg. 60 shows the determination tattle 200 at 
the time point [e]. that is. when the fifth NQ-cell is 
received. In this case, a value in the table pointer 201 is 
incremented by one (aa a resuh, ■ five) and the OK 
numl)er [6[| Is set to 200- Fmther. since the number of 
receh^ NG^etla (a five) la greater than the detenmina- 
tfon threshold value (a tour), the determralion OK 
number is obtained by adding the OK number [3], [4]« 
and [5]. Aa a resiit, the determir^tion OK number is set 
to 9,200 and is less than the degradation threshold 
value (a 10,000), therefore, it is determined that the 
quality degradation occurs. 

[0054] According to the invention, the quafity degrada- 
tion determining unit detenmines quality degradation of 
radio network only when an NQ-cell which is checked as 
incorrect by CRC is received. Therefore, it is no need to 
ttecute quality degradation determining operation for 
every reception of a cafl, as a result overall operation 
performance is improved. 

[0056] Also, even if there are periods which no cell is 
receiN^d under N/OX control, inaccurate quality degra- 
dation detarmiitino operation using a past NQ-ceii 
receptton history Is not executed since the periods may 
t>e determined as periods which the OK^eUs are 
received. 

[0056] The above descriptions has been nrtade with 
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reference the embodiment of the invention, but it is ciear 
that the scope of th© invention should not be limited to 
the embodment and amendmant. alternation, and 
improvement to the invention may be easily done by 
ordinary people in the related art 5 

Claims 

1. A mettxxi of determining quatity degradation of a 
radio network based on results of detecting an error 10 
detection each of messages received though the 
network, the results Indud^ a first state represent- 
ing detection of an en-or from each mesfiage and a 
second etate repreaenting no detection of any error 
from each message. The method conprleee the is 
steps of: 

storing a first threshold value; 
estimating the number of the messages of the 
second stale while the number of the first 20 
threshold value of the meeeagea of the first 
state are received; and 

determining that quaiity degradation of the 
radio network occurs when the messages of 
the second state Is less In number than a sec- 25 
ond predetermined threshold value. 

2. The method of determining qualrty degradation of 
the radio network daimed in daim 1. whereh the 
step of counting of the messages of the eecond' $0 
state further compr Ises the steps of: 

determining each duration time between a time 
related to one of the messages of the first state 
and another time related to another message 35 
of the first state ne4 to the one of the message 
of the first state; 

calculating, for each duration tfrme, the number 
of the messages of the second stale received 
between the duration time by dividing the dura- 4o 
tion time by a message receiving cycle; and 
summing up the numbers of the messages of 
the second state to obtain ^e overall numbers 
of the messages of the second state, 

X The method of detenmining quality degradation of 
the radio network daimed in daim 2, wherein the 
messages on the network are configured as cells 
which are provided on the radio network. 

60 

4. The method of determirwg quality degradation of 
the radio network claimed in claim 2 or 3, wherein 
the time related to the message of the first state of 
message is the time when the message is d^r- 
mlned as the message of the first state. ss 

5. The method of determining qualrty degradation of 
the radio network claimed in one of daims 1 to 4. 



wherein the error detection is done by CRC. 

6. The method of determir^ng quaOty degradattion of 
the racfio network daimed in one of daims 1 to 5. 
wherein the method is applied to a CDMA mobile 
communication system. 

7. A device of determining quality degradation of the 
radio network based on results of error detection 
from each of messages received through the net- 
work the reai^ta induding a first state representing 
detection of an error from each message and a sec- 
ond state representing no detdGtk>n of any en^or 
from each nrtessage. comprising: 

a detector (520) which informs of only exist- 
ences of the messages of the first state which 
are detected by the error detection; 
a storage device (533) which stores a first 
threehold value and a second threshold value; 
an estimating drcuit (531) which estimates the 
number of the messages of the seoorKi state 
received while the numt>er of the f ir^ threshold 
value of messages of the finst state are 
received; and 

a determining circuit (531) which determines 
that quality degradation of the radio network 
occurs when the number off the messages of 
the second slate is less than the second 
threshokj value. 

8. The device of determining quality degradation of 
the radio network daimed in claim 7, wherein the 
storage device (533) further indudes a rrwssage 
receiving cyde, and the estimating droutt (531) 
estimates the nunrtber of the messages of the sec- 
ond state by determlnfrig each duratk)n time 
between at&ne related to oneof the meaaageof the 
first etate and arxalher time related to another mes- 
sages of the first state next to the one of the mes- 
eage of the fvst state, by cak^ulatino, each 
duration time, the number of the nrtessages of the 
second state by dividing the duration time by the 
message receiving cyde, and by summing up the 
numbeie of the meaaagee of the second state to 
obtain the overall nurrters off the messages of the 
second state. 

9. The device of determining quality degradation of 
the radk) neNvork daimed In daim 6, wherein the 
messages received through the network are config- 
ured as cells which are provided on tie radk> net- 
work. 

ia The device off deiernrining quafity degradation of 
the radio network claimed in daim 8 or 9. wherein 
the time related to the nnessage of the first state Is 
the time when the message is detennined as the 
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message of the first state. 

11. The dev/lce of determining quality degradation of 
the radio ne^ork daimed in one of daime 7 to 10, 
wherein the error detection Is done by CRC s 

12. The device of determining quaJity degredation of 
the radio network daimed In one of dafms 7 to 11 , 
wherein the device is appGed to a COMA mdbiie 
oommunication system. io 

13. A connputer readatile medium which stores a pro- 
gram operable fbr determining quality degradation 
of the radio network based on reeutta of detecting 

an error from each oi messages received through is 
the network, the results indudng a first state repre- 
senting detection of an error from each message 
and a second state representing no detecting of 
any error from each message, the program com- 
prising the steps of: so 

storing a first threshold value: 
estimating the number of the messages of the 
second state received while the rumber of the 
first threshold value o4 the messages of the first ss 
state are received; and 

determining that quality degradation of the 
racGo networtc occurs i^en the number of the 
messages of the second state is less than a 
second predetermined threshold value. so 

14. A coniputer program comprising program code 
means for performing the steps of anyone of claims 
Ito 6. 
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